For evaluating the radiation induced damage to the white matter tracts, diffusion weighted magnetic resonance imaging is the most sensitive modality. In this study, we propose methods for segmenting two limbic system fiber tracts (cingulum and fornix), as well as the corpus callosum using diffusion weighted images.
Results
Wakana's ROIs insertion method for the cingulum leads to reconstruction of a small number of fibers and thus underestimation of the cingulum cross section. Moreover, it fails to reconstruct the most of posterior parts of the cingulum. In contrast, out method reconstruct the cingulum more accurately and more completely. The most significant slopes of the linear temporal profiles were observed in the fornix throughout all dose volumes for fractional anisotropy (∆<-0.0035), mean diffusivity (∆>0.0034), axial diffusivity (∆>0.0022), and radial (∆>0.0044) diffusivity. For the dose volume ܸ , where a dose-receive exists, a decreasing trend for fractional anisotropy and an increasing trend for mean and radial diffusivity exist for most of structures. However, a significant decrease in fractional anisotropy is observed for the posterior part of cingulum (∆=-0.0028, P<0.009) and the splenium of the corpus callosum (∆=-0.0008, P<0.006). A significant increase in mean diffusivity is observed for the rostrum-genu of the corpus callosum (∆=0.0015, P<0.005). Furthermore, a significant increase in radial diffusivity is observed for the posterior part of cingulum (∆=0.0014, P<0.007), and the rostrum-genu of the corpus callosum (∆=0.0032, P<0.007).
Conclusion
Compared to a previous study that reports the progress changes in both the radial and axial diffusivities in the posterior part of the cingulum up to 18 months after RT in the patients treated by partial brain radiation, 3 the current study has a dramatically sharper slope of the temporal profile of the percentage changes in the radial diffusivity in the posterior cingulum. Also, compared to a previous report of the radiation effect on the genu and splenium in patients receiving partial brain radiation, 4 the current study shows less significant percentage changes in all diffusion indices in the genu and splenium of the corpus callosum. This would be related to this fact that none of previous studies were carried on the entire structure of the fiber bundles of interest.
